Rare disease Background:
Background
Worldwide, male breast cancer is extremely rare, accounting for <1% of all breast tumors and <1% of all malignancies in men [1] [2] [3] . Recently, the incidence of male breast cancer has increased from 1.0 per 100,000 men in the late 1970s to 1.2 per 100,000 men from 2000 to 2004 [4] [5] [6] [7] . The American Cancer Society reported a similar trend in the incidence of breast cancer in men from 1975-1979 to 2010-2014 [7, 8] . However, the prevalence of male breast cancer differs between countries, with Tanzania and areas of Central Africa reporting >6% of all breast cancers in men [9] . More than 40% of men with breast cancer present with advanced disease (stage III or IV) [10] , resulting in a delay in diagnosis and treatment [11] [12] [13] [14] . Assessing the factors that lead to delay in seeking medical attention is crucial to avoid delays in consultation and diagnosis and to prevent metastasis. The anatomy of the breast differs between men and women and because male breast cancer is so rare, the clinical guidelines for the diagnosis and treatment of breast cancer in men are based on those for women [1] .
The clinical presentation of breast cancer in men caries from occult cancer with palpable axillary nodes to visible breast lumps with changes in the overlying skin [15, 16] . Histologically, all breast types of breast cancer can occur in men, with invasive ductal carcinoma not otherwise specified (or ductal carcinoma NOS) being the most common [10] . The prevalence of psychological distress among patients with breast cancer is high, leading to a higher risk of depression, mood disorders, and anxiety [17] [18] [19] . Therefore, counseling is an important component of patient management before and after treatment. Treatment for locally advanced breast cancer includes neoadjuvant systemic therapy followed by surgery [20] . This treatment approach is indicated in breast cancer that is triplenegative, or for human epidermal growth factor receptor 2 (HER2)-positive breast cancer [21, 22] .
This report is of a case of locally advanced breast cancer in a 59-year-old man who was reluctant to undergo diagnostic procedures and describes the approach to clinical management.
Case Report History
A 59-year-old man presented to the surgical clinic with discharge from a left breast mass. The mass had been increasing in size for more than one year. The patient described several attempts at cauterizing the left breast, without benefit. The patient did not seek medical care until he was in pain and developed foul-smelling discharge from the tumor. His only significant medical history was poorly controlled diabetes mellitus.
The patient had received an elementary school education. He denied any history of psychiatric illness, the use of anabolic steroids, drug abuse, or alcohol consumption. He reported smoking about two packs of cigarettes each day for 30 years. There was no history of exposure to ionizing radiation or trauma. He had no family history of malignancy.
Clinical findings
The patient appeared to be generally well with a normal distribution of male body hair, no gynecomastia, and body mass index (BMI) of 36.9 kg/m 2 . Physical examination of the left breast and axilla showed a hard, erythematous, ulcerating, mass measuring approximately 9×5 cm in the subareolar region ( Figure 1 ). His left nipple was distorted by the mass with no discharge (Figure 1 ). His body temperature was normal. Examination of the ipsilateral axilla showed an enlarged mobile lymph node. The right breast and axilla were normal on examination.
Laboratory investigations
Liver function tests showed the following results: albumin, 28 g/L; total protein, 48 g/L; alanine aminotransferase (ALT), 38 units/L; aspartate transaminase (AST), 42 units/L; alkaline phosphatase (ALP), 87 IU; total bilirubin, 5.9 µmol/L; conjugated bilirubin, 2.3 µmol/L; amylase, 56 units/L; and lipase, 37 units/L. All results were within their respective normal range. Tumor markers were also within the normal range: cancer antigen 19-9, 7 IU/mL; cancer antigen 15-3, 14.7 U/mL; prostate-specific antigen (PSA), 1.9 ng/mL; and carcinoembryonic antigen (CEA), 2.2 ng/mL. Other laboratory results were also unremarkable. The patient refused core-needle biopsy or fine-needle aspiration cytology despite counseling regarding the importance of histopathological diagnosis and its impact on his treatment options, because of his fear of pain from these procedures.
Imaging
Ultrasound examination of the breast and mammography were not feasible due to pain and discomfort in the left breast. The patient refused these imaging studies despite being prescribed strong pain medication. The patient did not comply with the recommendation for diagnostic workup for metastases in the form of computed tomography (CT) of the chest, abdomen, and pelvis, and a bone scan.
A psychiatric consultation was requested. The patient was diagnosed with an anxiety disorder. His major concern came from his belief that the biopsies or any contact with the breast mass during mammography or ultrasound examination might result in the spread of the disease and worsen his condition. He was treated with oral alprazolam 0.5 mg every six hours to relive his anxiety. Also, counseling and psychotherapy were provided. Eventually, the patient agreed only to undergo imaging without any contact between the equipment and his breast lesion. Computed tomography (CT) of the chest, abdomen, and pelvis showed a heterogeneous necrotic exophytic mass in the left breast associated with thickening of the skin. CT also showed an enhancing ipsilateral axillary lymph node with cortical thickening (Figure 2A-2D ) and no distant metastases were identified. A bone scan did not identify bone metastases.
Treatment
Although there was no preoperative diagnostic histopathology, the clinical presentation and the findings on CT scans were considered diagnostic for locally advanced breast cancer with metastasis to ipsilateral axillary lymph node. However, the lack of histological type, grade, and receptor status, precluded neoadjuvant chemotherapy as a treatment option and the patient was offered mastectomy. Axillary dissection was proposed as the treatment for axillary metastasis. The patient underwent a modified radical mastectomy. Intraoperatively, the mass was not found to be attached to the pectoralis major muscle. Level I and II axillary dissection was performed, the wound was closed primarily without the need for a skin graft.
Postoperative histopathology
The histopathology of the surgical resection specimen of the breast showed invasive ductal carcinoma with dermal deposits and lymphovascular invasion. The tumor was grade 3, measuring 8×8×6 cm. All surgical resection margins were free from tumor. Dissection of the axillary lymph nodes showed metastatic deposits in one of 19 lymph nodes ( Figure 3A, 3B) . Biomarker analysis using immunohistochemistry showed strong estrogen receptor (ER) positivity (70%,) progesterone receptor (PR) positivity (50%), and HER2 positivity (3+) (Figure 4 ). The breast cancer was stage IIIB (pT4b, N1, M0).
Adjuvant treatment
The patient was referred to the medical oncologist and radiation oncologist for adjuvant treatment. Postoperative treatment with herceptin and pertuzumab was planned followed by adjuvant radiation therapy to the chest wall and axilla, and adjuvant tamoxifen for at least five years. The patient was also referred to a genetic counselor for BRCA gene mutation testing.
Discussion
The American Cancer Society reported that the incidence of breast cancer in men increased from 1 per 100,000 men in 1975-1979 to 1.3 per 100,000 in 2010-2014 [7, 8] . The number of new cases in the US was estimated to reach 2,550 in 2018, with patient mortality of 480 cases [7, 8] . The mean age at diagnosis is 60-70 years [16, 23] , and the pattern of breast cancer in this age range tends to be similar to that in postmenopausal women [1, 16, 23] . However, cases have been reported in men as young as 10 years old [24] . While the risk factors for breast cancer in women are well-described, the risk factors for male breast cancer remain poorly understood due to its low incidence. However, Klinefelter's syndrome is a possible risk A B factor for breast cancer in men, and other risk factors are similar to those for women, including acromegaly and neurofibromatosis [15] . In areas with a higher incidence of male breast cancer, including Central Africa and Eastern Africa, the etiology has been linked to hyperestrogenism resulting from endemic hepatic infection [25] . Supporting studies have confirmed that the combination of estrogen and progesterone is associated with an increased risk of breast cancer in postmenopausal women [26, 27] . Breast cancer has also been reported in male to female transsexuals who use high doses of estrogen [28] .
The delay in seeking medical attention will lead result in men presenting with advanced breast cancer. Al-Kahiry et al. [11] reported that 67% of their cohort of men with breast cancer presented with advanced disease. Clegg-Lamptey et al. reported that 57.6% of men presented with advanced stage breast cancer [29] . Bourhafour et al. [30] reported that 50.3% of male patients with breast cancer presented with stage III disease and 29% with stage IV breast cancer. Due to his late presentation, the patient in this report presented with stage IIIB locally advanced breast cancer that had already metastasized to the axillary lymph nodes. There are several factors that may lead to a delay in presentation, including lack of awareness about breast cancer, distance to the hospital, ignorance, fear of the consequences, a strong belief in traditional treatments, low educational level, ignorance, and poverty [13, [31] [32] [33] [34] [35] . This patient had three factors that contributed to his late presentation, a strong belief in the benefits of traditional therapy, an elementary level of education, and being unaware of the condition.
The most common psychiatric co-morbidities in breast cancer patients are anxiety and depression [36, 37] . Patients with breast cancer may experience anxiety and/or depression at any stage of the disease. Dastan and Buzlu [38] reported that 35% of female patients with breast cancer experienced anxiety. In this case, the support that the patient received from the psychiatrist, following his presentation to the hospital, encouraged him to cooperate to some extent with the clinical team. However, due to the late presentation, and the concern for disease progression, his psychotherapy session was brief.
The standard of care for the evaluation of patients with breast carcinoma is mammogram and ultrasound of the breast and axilla [20] . The strong misbelief that the patient had about the possibility of the spread of breast cancer from biopsy or contact with any equipment, initially prevented the standard diagnostic approach. However, due to the advanced tumor stage and the presence of a large ulcerating breast tumor and an enlarged ipsilateral axillary lymph node, and in addition to the clear requirement for mastectomy, mammography and ultrasound were not performed and computed tomography (CT) imaging was used, which showed the extent of the breast cancer and involvement of the axilla.
Invasive ductal carcinoma is the most common type of breast cancer in men [10] . Because the male breast is usually small, local and occult invasion by cancer cells tend to involve the pectoralis major. Mastectomy and radiotherapy is the recommended combined approach to achieve a complete tumor resection [39] . This patient did not have involvement of the pectoralis muscle on CT scan or by intra-operative clinical assessment. Histological assessment of the mastectomy specimen also showed negative deep margins.
Systemic treatment for breast cancer is determined by the hormonal and biological status of the tumor. A study by Avisar et al. [40] showed that 56% of cases of male breast cancer showed overexpression of HER2 [40] . This patient had a HER2-positive invasive ductal carcinoma of the breast (3+). In HER2-positive breast cancer, the standard of care is to start with herceptin-based neoadjuvant chemotherapy, which is associated with a 40% increase in the rate of pathological complete response [41] . Studies have shown that the inhibition of HER2 using the combination of herceptin and pertuzumab in the neoadjuvant setting can increase the complete response rate by 60% [42] [43] [44] . The longterm benefit of this treatment approach in terms of improved overall survival has also been shown [45] . However, this patient refused a preoperative diagnostic biopsy and it was not possible to identify the histological type of the tumor or the receptor status prior to surgery. Therefore, the treatment approach was changed for this patient and he was offered first-line surgical treatment followed by HER2-based chemotherapy in the adjuvant setting.
Conclusions
Male breast cancer is a rare but challenging malignancy for the clinician to manage, due to lack of patient awareness and the increased presentation at an advanced stage. Increasing public awareness of male breast cancer is essential to avoid the delay in clinical consultation, prevent axillary and distant metastases, and ensure diagnosis at a treatable stage. Assessing and modifying the factors that lead to a delay in seeking medical attention is crucial to improving patient prognosis. It is important for the treating physician to recognize the advantage of obtaining psychiatrist assistance as early as possible in the clinical management of patients with denial or who have misunderstandings of the condition, which may affect their ability to make decisions. In challenging scenarios, it is important for the treatment plan to be flexible to overcome difficult circumstances. As this case has shown, the diagnostic workup and the treatment approach can be safely modified with the least possible deviation from the standard of care guidelines to obtain the best outcome for the patient.
